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2.1

2.2

SECTION 1

GENERAL

PURPOSE: The purpose of this program maintenance manual is to describe

the APP system in sufficient level of detail to enable those persons

responsible for the APP software, it's maintenance and modification, to
effectively and efficiently perform these functions. It is also the purpose to
be in compliance with Department of the Army and USACAA directives in
the documentation of computer software (reference items F, H, I).

Documentation for each of the three APP computer programs includes a
description, purpose, and organization of the utility, a logic flow chart, the
source code listing, and examples of the input and output data files.
Included is a data variable dictionary, a discussion of the environment in
which the utility operates and the maintenance procedures to be followed.

STANDARDS: The three programs that constitute the Ammunition
Postprocessor are implemented in two programming languages as follows:

AMMUNITION BUFFER PROGRAM - FORTRAN IV
EQUIVALENT STYLIZED DAY PROGRAM - SIMSCRIPT IL5
REPORT GENERATOR PROGRAM - FORTRAN IV

The UNIVAC Publication, UP4060 provides the reference in the FORTRAN
IV implementation. Reference items S, T and U should be refered to for the
SIMSCRIPT 1I.5 implementation.

OPERATING SYSTEM: These programs are executed and maintained on the
UNIVAC EXECUTIVE - 8 operating system (OS) installed on the UNIVAC
1100/82 computer system at the USA Concepts Analysis Agency.

PROGRAM COMPILATION: The operating system library (SYSSLIBS)
contains the compilers used to produce the object code. The Executive - 8
commands to call the compilers are as follows:

FORTRAN IV @FOR, options SI, RO
SIMSCRIPT IL.5 @SIM25, options SI, RO

The language references contain the specific compiler options, re-
compilation procedures and compiler error diagnostics. In the notation
above, SI refers to the source code input file-name, element-name. RO
refers to the relocatable object code program elements and file-name.

PROJECT REFERENCES: project references can be found in Appendix A.
This documentation effort was achieved through contractor support to
USACAA, by CACI, Inc., under contract MDA903-80-D-0668. The
Contracting Officers Technical Representative (COTR) was Mr. Hugh Jones,
Models Group, Msethodology and Computer Support Directorate, USACAA,
This manual is one of a series to document the WARRAMP Methodology's
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computer software. Volume I of the series contains the user's portion of the
instructions of this software,

TERMS and ABBREVIATIONS: Terms and abbreviations are used through-
out to facilitate communications of sets of words (acronyms) and analytical
expressions common to the methodology and mililtary operations research.
A complete listing may be found in Appendix B of this manual. In addition,
the full statement of the expression followed by the acronym or term in
closed parenthesis is used throughout the manual on the first occurence of
its use.
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SECTION II

SYSTEM DESCRIPTION

GENERAL DESCRIPTION: The WARRAMP Ammunition Postprocessor is
the ammunition portion of the WARRAMP analytical methodology. It exists
to merge and organize (buffer) combat equipment loss and ammunition
expenditure data from historical sources and the combat simulation
modeling sources. Once buffered computations are performed to produce
the equivalent stylized day values, this is then followed by the computation
of ammunition expenditures in a rate form. The produced expenditure rate
supports the US Army's operations and planning functions and the budgeting
process. As such, the programs documented herein are unique and have the
sole application of supporting the WARRAMP methodology. The
relationships of the AFP function to WARRAMP are depicted in Figure
I.1.1. The APP major components are highlighted with a heavy border.

SECURITY and PRIVACY: The individual software components (programs)

are cataloged as indicated under the detailed descriptions for each
program. In each case, they are cataloged in the public mode for user
access. User's are asked not to modify or edit (write) in the program files.
In the event that alteration is required for a specific purpose, a potential
user should copy the program to a file under his/her user identification, and
then edit the file as desired. In event of error detection during use, the user
is requested to note the error by program line and forward the proposed
correction to the program custodian, so that the record program may be
updated. Test (sample) data, either input or output and the programs
contained herein are unclassified. User's must apply the appropriate
security classifications to their data files and are responsible for the
safeguard of printed matter accordingly. User's and programmer personnel
are directed to the installation computer user's guide for the appropriate
classification levels. Throughout the manual, reference is made to classified
data files. The reference is made to the file content, not the classified file
qualifier.

The evolution of the WARRAMP methodology has necessitated changes in
the APP software. This documentation supports and facilitates such
change. It is incumbent on the program custodian to verify and validate
changes made to the record versions of the programs and disseminate
changes to this manual.

SYSTEM APPLICATION: Sections I and Il of the APP User's Manual
(Volume III of the WARRAMP documentation set) provides a comprehensive
description of the Ammunition Postprocessor methodology as it relates to
WARRAMP. The relationships of the APP utility programs are presented in
Figure I1.3.1, The APP processes are interrelated as depicted in the figures;
the output of one program becomes the input to another program. The APP
data flow is presented in Figure I1.3.2 and assists in understanding the APP
processes, The specific functions of the APP utility programs are addressed
in Section Il under individual chapters by utility program.
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SECTION 11!

Chapter 1
THE AMMUNITION BUFFER PROGRAM

DESCRIPTION OF PROCESSING: The Ammunition Buffer program
consists of two routines. The program driver entitled CEMRDLOG, is
labeled as to its function which is to read the theater cycle CEM logistics
report. It then calls, within a double DO-LOOP, the subroutine entitled
CEMLOS which is labeled as to its function, and reads the daily CEM loss
data. The source code files are liberally commented for ease of
understanding; the CEMRDLOG routine has approximately 170 lines of
executable code and the (CEMRDLOS) CEMLOS subroutine has
approximately 180 lines of executable source code. In addition to the read
and write functions, numcrous computations are performed in both routines
to produce the output data.

PURPOSE/FUNCTIONS: The Ammunition Buffer (buffer) program is
designed to read three data files produced by the Concepts Evaluation Model
(CEM) and two manually produced data files. In the course of reading the
CEM data files LOGREP and LOSSREP, it searches for selected data by key
word identification and location, sequentially. The remaining three files are
read sequentially in their entirety. The title alludes to the purpose of the
program, that is, to buffer the data coming from the two key combat
models. CEM and the Combat Sample Generator (COSAGE). Consequently,
it reads data, sums values, equivalences, computes (factors) values and
writes the output data for the ensuing programs to utilize.

PROGRAM INPUT/OUTPUT STRUCTURE: The program I/O
structure is presented in Figure Ill.1.1. The internal integer value indicates
the initial order of input for the input data files. The integer outside the
flow chart symbol at the upper left is the logical unit assigned to the input
and output data files by the program run (Start file) stream and is expected
by the program.

1.1.2.A INPUT DATA and DATA BASE: The five input data files are not part
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of a formal database organization. The files produced by CEM are provided
to the user/analyst in the course of the study program progress, and the two
manually developed files are maintained by the user analyst and updated in
the course of the study program to provide current data. It is incumbant on
the user/analyst to properly catalog and maintain the input data files.
Likewise the user/analyst must be consulted for the cataloged file name and
element name of the current data files. A version name may be appended to
the element name to assist in providing a data audit trail and distinguish the
current file, The CEM produced data files are lengthy and only a sample of
the file is reproduced here in the interest of brevity, The formats of the
data read is given in Volume IlI of this documentation set, Chapter 1. Those
discussed in that volume are not duplicated here. Below is a summary of the
input data files.
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TRMAPS - The file is maintained on the system in a user designated
mass storage device as a file element under a user specified program
file. During program execution, it is edited to temporary file labeled
logical unit (12), to be used as input to the program. It's name alludes
to it's function, that is to provide mapping data to the overall
program. It is short, 27 records in length, but the data provided in
records 2 and 3 is significant for data reading. This data is
alphanumeric charactors used by the program in logic tests to
determine record location in the program read of the CEM LOGREP
and LOSSPEP data files. Likewise the data on records 4 - 7 is input as
alphanumeric, though presented as integer to enable the program to
read, and perform logic tests on the LOGREP and LOSSREP data
files. These values are the modeled theater cycles (TC). The sample
TRMAPS data file is presented ir. Figure III.1.2,

TRCONS - The file is maintained on the system in a user designated
mass storage device as a file element in a user specified program
file. During the program execution, it is edited to a temporary file,
labeled for the logical unit (11), to be used as input to the program. Its
name alludes to the data purpose, which is to provide controlling data
for the equivalent stylized day computations in the ESD program. In
this (Buffer) program the data is read and then written out to unit 7,
the AMMOIN file which is eventually passed to the ESD program. The
data values are the stylized quantities of each equipment type (record)
played or modeled for each combat sample (column) (4 samples = 1 set)
of the set. The example TRCONS f{ile is presented in Figure IIL.1.3.

LOGREP - This file is maintained on the system as a program (print)
file by the user/analyst, This file placement is normally the result of
the user editing and partitioning the CEM output which is generally on
tape at the conclusion of a CEM run. The file resides on a user
designated mass storage device. During the program execution the file
is referenced to logical unit 10 via the @QUSE command in the
runstream in preparation for input to the program. The file name
alludes to the logistics data contained within it. However, not all data
is utilized and the file is lengthy. The alphanumeric data input in the
file TRMAPS provides logic comparison background data for the
program's record by record search.

The initial reading using the sample data in Figure IIL.1.4 of this file is
as follows:

1) Records are advanced through DO-loops or go-to's until the
"BLUE" and "MARY" from the caption "BLUE FORCE
THEATERWIDE LOGISTIC SUMMARY" are found via logic tests
of alphanumerics.

2) Records are advanced through DO-loops or go-to's until the "PE"
from the record caption "PERSNL" is identified via logic tests.
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3) An advance to the next record is made (for blue) and the values of
the record are read beginning with the 1 (for type of personnel
(crew member) accross the record; twelve real values are read and
stored in a temporary array called DATA12(1).

LOSSREP - This file is maintained on the system as a program (print)
file by the user/analyst. Like the LOGREP, the file placement is
normally the result of the user editing and partitioning the CEM
output, which is generally on tape at the conclusion of the CEM run.
The file resides on a user designated mass storage device. During the
program execution this file is referenced to logical unit 15 via the
@QUSE command, in the runstream in preparation for input to the
program. The file name alludes to the type of data in it; loss data for
each day modeled in the theater campaign. An example of this data is
in Figure IIL.1.5; the report for each day has four sections, a TOTAL
section, and PART 1, PART 2 and PART 3 sections. Not all data
present in the file is read or used. A record by record search is made
until programed logic tests are satisfied, after which selected data are
read and stored in arrays for subsequent computations.

The initial reading of the sample data presented in Figure IIl.1.5, by
the program, would proceed as follows:

1) Records are advanced in the CEMLOS routine through a go-to
statement until the "LOSSES" in the caption "LOSSES DURING
DAY 1" is read and a logic test satisfied.

2) The value of "Day", an integer variable is read from the buffer
(the record read above is held in the buffer); in this case it is set
to the integer 1, or day 1.

3) If the value of "Day" is equal to the day counter in the program
the next record is read and controlled with go-to statements until
it advances two records and reads the "BLUE TOTAL" caption.

4) The program then advances records until the "RED CATEGORY
CAUSING LOSS" is read, satisfying a logic test.

5) The program then advances through the data file records until the
"TAN" of the "TANKS (PERM)" caption is read, satisfying a logic
test.

6) At this position in the file the variable CASTAK is read and set to
the real value 169.83, under the "tank" column and the variable
TOTTAK is read and set to the value 419.15, under the "Total"
column as result of a read of the buffer (again the buffer is
holding the contents of the record read in 5 above).

7) The program advances a record and reads two selected items of
data, setting the variable CSTTAK to 103,96 from the "Tank"
column and the variable TTTTAK to 285.25 from the "Total"
column.




1.1.2.B
produces two output files for the user in addition to the program execution
information from the runstream (TPF$).
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1.1.2.C

AMMOIL - This file is maintained on the system as a program (PRINTS)
file by the user/analyst. Like the other CEM produced files, the file
placement is normally the result of the user editing and partitioning
the CEM output, which may be on tape at the conclusion of a CEM
run. The file resides on a user designated mass storage device. During
the program execution, this file is referenced to logical unit 14 via the
@USE command in the execution runstream in preparation for input to
the program. This file contains ammunition expenditure data (hence
the name) in the form of quantities of equipment engaged and hit.
This data is used computationally in the program and partitioned into
K-kills and M-kills. An example of the AMMOI data is depicted in
Figure IIL.1.5.

OUTPUT DATA and DATA FILES: The execution of the Buffer

AMMOIN - The **AMMOIN data file is the major product of the
program execution. It is assigned temporarily in the execution
runstream to logical unit 7 with a reserved space of 1000 tracks on a
system designated mass storage device. At the conclusion of the
runstream execution it is edited into a permanently cataloged user
program file. The records and formats of this file is discussed in
Volume III, Chapter 1 of this documentation set. A sample of the file
is presented in Figure IIL.1.7.

RUNREC - An example of the breakpointed output file RUNREC is
depicted in Figure IIl.1.8. The file is not sent to the printer in the
execution runstream, but is retained in a permanent cataloged file for
reference as required by the analyst.

VARIABLE DICTIONARY: The following variables are employed in

the program.

Name Definition

BLCMAM(]) A one-dimensional integer array employed to

map the Blue CEM weapon mumbers into the
APP format, reserved as 30.

BWPLYD An integer counter to count the number of Blue

CAT

weapon types deployed in the force array.

An integer variable denoting weapon category
for program logic tests. The values of the
variable may be:

1 personnel (PERS)

2 tanks (TANK)

w
1

light armored vehicles (APCS)
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DATAI12()

CASAPC

CASCPE

CASNPE

CASTAK

CSTAPC

CSTTAK

DAY

DC

DATAL5(I)

DEPLOY (1,3,K,L)

DEPOLD (1,J)

4 = helicopters (HELO)
5 = Anti-tank and Mortor weapons (AT/M)
6 = artillery weapon systems (ARTY)

A one - dimensional real array employed in the
programed reading of the logistic report reserved
as 12 when twelve values per line are expected.

A real variable used in the program set to the
daily "casualty" level or quantity of armored
personnel losses.

A real variable, set in the program to the daily
"casualty"” level or quantity of armored vehicle
crew (total) personnel losses.

A real variable, set in the program to the daily
“"casualty" level or total quantity of personnel
(non-crew) losses.

A real variable, set in the program to the daily
“"casualty level or total quantity of permanent
tank losses.

A real variable, set in the program to the daily
"casualty" level or total quantity of temporary
armored personnel vehicle losses.

A real variable, set in the program to the daily
"casualty" level or total quantity of temporary
tank losses.

An integer variable, set in the program to the
day of combat modeled as read from the loss
report.

A common integer variable used as a counter for
the day of combat modeled.

A one-dimensional real array employed in the
programed reading of the logistic report when
fifteen values per line are expected; reserved as
15,

A four-dimensional real array (matrix) used to
hold the deployed weapon data by type, category,
side and theater cycle; 12 by 6 by 2 by 45,

A two-dimensional real array used to hold the

"old" or previous theater cycle deployed weapon
data by type and category; 12 by 6.
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HYTYPE (1,3)

ISIDE

KEH

LINID

LINIF(1)

LOSTPK
! (1,3,K,L)

T
]

-
3
PO S A

LRCSTK

LRCSIA

LRCSAR

A two-dimensional integer array used to contain,
or is set to the highest "type" by quantity of
weapons deployed for each side; 6 by 2.

An integer variable used to denote a forces side,
where:

1

Blue force

2

Red force

An integer variable used in the program text for
the combat classifications:

1 = Engaged
2 = K, or catastrophic kill (loss)
3 = M, or mobility kill (loss)

An alphanumeric variable set in the program to
read the first four charactors of an input record.

An  alphanumeric, one-dimensional array
employed in the program to read a record of data
and through logic tests, determine the location
of the record pointer in an input file. Reserved
as 22,

A common, four-dimensional, real array
employed in the program, denoting the ration of
K-kill to total combat losses for each equipment
by type, category, side and theater cycle.
Reserved 12 by 6 by 2 by 45,

A real variable set in the program to the ration
of daily permanent to total losses of red side
tanks.

A real variable set in the program to the ratio of
daily permanent to total losses of red side
combat vehicles and armored personnel carriers.

A real variable set in the program to the ratio of
daily permanent to total losses of all red
armored vehicles; includes tanks, APC's, ICV's,
etc,

14




LRCSPE

NCEMWP(I)

NGAG

NODAYS

NOS(D

NMI(D

A real variable set in the program to the ratio of
daily permanent to total losses of red combat
pesonnel.

A one-dimensional, integer array, set to the
number of CEM weapon types for each side.

A integer variable used in the program and set to
the engagement under evaluation, a value from I
to 8. Historically the engagement types have
been:

1 = Blue attacking Red delay force.

2 = Blue attacking Red prepared defense,
3 = Blue attacking Red hasty defense.

4 = Blue - Red meeting engagement.

5 = Red attacking Blue hasty defense.

6 = Red attacking Blue prepared defense.
7 = Red attacking Blue delay force.
8 = Inactive, Defense light or static.

An integer variable computed to be the value of
TRMAX times 4, which is the number of days of
combat modeled.

A one-dimensional integer array that contains
the following values:

NOS(1) = total blue weapons modeled

NOS(2) = total number of red weapons
modeled.

NOS(3) = total number of combat samples
NOS(4) = total number of equivalent stylized

days of combat.

NOS(5) = number of engagements modeled.

A one-dimensional alphanumeric used to read in
characters in groups of 2; reserved as 6 and used

in logic tests. Contains the descriptors for each
of the 6 weapon categories.

15




NM2(I)

NM3 (1)

NUMTYP (1, J)

PLDYSY (I, J, K)

RATIOB (D)

RATIOR(I)

RDAMCM (I)

RDCMAM (D)

Gl 1 R o

A one-dimensional alphanumeric array used to
read in characters in groups of 6 which contains
the descriptors of each of the 6 weapon
categories. llsed in logic tests and output
labels. Reserved as 6.

A one-dimensional alphanumeric array used to
read in characters in groups of 6, reserved as
44, Within the program values is stored in the
array, related to the data for each cycle,

A two-dimensional integer array that holds the
number of weapons types in each category by
side; 6 by 2.

A common, three-dimensional integer array that
is set to the status of each weapon type, in each
category by side; 12 by 6, by 2. The values used
are:

1 = modeled weapon type

0 = weapon type not modeled for category 3
(tight armor); on the Red side these values may
be found:

| Red APC modeled

0

H

Weapon type not modeled

9 Red ICV modeled

A one-dimensional real array that is set to the
computed ratio of personne! engaged to the total
for the blue side in each combat engagement
sample; reserved as 8.

A one-dimensional real array set to the
computed ratio of personnel engaged to the total
for the red side in each combat engagement
sample; reserved as &,

A one-dimensional integer array utilized to hold
the Red side AMMO weapon numbers and map
them into the CEM weapon numbers (merge or
equivalence); reserved as 40.

A one-dimensional integer array utilized to hold
the red side CEM weapon numbers and map or
equivalence them with the AMMO weapon
numbers. Reserved as 40,

16
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REPLEP (I, J, K, L)

REPLIP (1, J, K, L)

RID (1, J, K, L)

RWPLYD

STYLZD ()

SUMAPB (I, 3, K)

SUMMER (1, 3, K)

SUMPEB (I, J, K)

SUMPER (1, J, K)

A four dimensional real array that is set to the
quantity of weapons replacements made from the
theater pool for each type weapon, category,
side and theater cycle. Reserved as 12 by 6, 2 by
215,

A four dimensional real array that is set to the
quantity of weapons replacements made from the
General Support maintenance to the theater pool
for each weapon type, category, side and theater
cycle. Reserved as 12 by 6 by 2 by 45. Not used
in the program.

A four dimensional real array that is set to the
quantity of weapons (returned) to duty from
direct support maintenance, general support
maintenance and the theater pool for each
weapon, category, side and theater cycle.
Reserved as 12 by 6 by 2 by 45.

An integer variable set to the number of red
weapon systems played (modeled).

A one-dimensional integer array set used to
read/write the quantities of weapons per stylized
sample. Reserved as 9, the normal number of
samples is &,

A three dimensional real array that holds the
daily sum of blue APC's in each of the three
factors groups (engaged, K-kill, M-kill) by the
APC type and engagement on CEM sample (8).
Reserved as 3 by 12 by 8.

A three dimensional real array that holds the
daily sum of red helicopters in each of the three
factor groups (engaged, K-kill, M-kill) by
helicopter type and engagement or CEM
sample. Reserved as 3 by 5 by 8.

A three dimensional real array that holds the
daily sum of blue personnel in each of the three
factor classes (engaged, K-kill, M-kill) by
engagement type (CEM sample), reserved as 3 by
1 by 8.

A three dimensional real array that holds the
daily sum of red personnel in each of the three
factor classes (engaged, K-kill, M-kill) by
engagement type (CEM sample), reserved as 3 by
{ by 8,




g aaiad

SUMTKB (1, 3, K)

SUMAPR (1, 3, K)

SUMARB (I, J, K)

SUMARR (I, J, K)

SUMATB (1, 3, K)

SUMATR (I, J, K)

SUMHEB (1, J, K)

SUMTKR (I, J, K)

SUMREP (D)

A three dimensional real array that holds the
daily sum of blue tanks by type in each of the
three factor classes (engaged, K-kill, M-kill) by
engagement type or CEM sample. Reserved as 3
by 12 by 8,

A three dimensional real array that holds the
daily sum of red APC's by type in each of the
three factor classes (engaged, K-kill, M-kill) by
engagement or CEM sample. Reserved as 3 by
12 by 8.

A three dimensional real array that holds the
daily sum of blue artillery by type in each of the
three factor classes (engaged, K-kill, M-kill) by
engagement or CEM sample. Reserved as 3 by 8
by 8.

A three dimensional real array that is set to the
daily sum of red artillery by type in each of the
three factor classes (engaged, K-kill, M-kill) by
engagement or CEM sample. Reserved as 3 by 8
by 8.

A three dimensional real array that is set to the
daily sum of blue anti-tank or mortor systems by
type in each of the three classes (engaged, K-
kill, M-kill) by engagement or CEM sample.
Reserved as 3 by 52 by 8.

A three dimensional real array that is set to the
daily sum of red anti-tank or mortor systems by
type in each of the three classes (engaged, K-
kill, M-kill) by engagement or CEM sample.
Reserved as 3 by 52 by 8.

A three dimensional real array that is set to the
daily sum of blue helicopters by type in each of
the three classes (engaged, K-kill, M-kill) by
engagement or CEM sample. Reserved as 3 by 5
by 8.

A three di'ensional real array that is set to the
daily sum .-f red tanks by type in each of the
three factor classes (engaged, K-kill, M-kill) by
engagement or CEM sample. Reserved as 3 by 5
by 8.

A one-dimensional real array that is set to the

sum of red personnel lost to all causes in each
engagement or CEM sample. Reserved as 8.

18




SUMRTN ()

SUMRIC (1)

SUMRAP (1)

SUMRIA (1)

SUMRAR (1)

SURVAS (1, J, K, L)

TC

TP

TRMAX

THREPL (1, J, K, L)

TOTAPC

TOTCPE

TOTNPE

A one-dimensional real array set to the sum of
red tanks of all types lost to all causes in each
engagement or CEM sample. Reserved as 8,

A one dimensional real array set to the sum or
red ICV's of all types lost to all causes in each
engagement or CEM sample. Reserved as 8,

A one dimensional real array set to the sum of
red APC's of all types, lost to all causes in each
engagement type. Reserved as 8.

A one dimensional real array set to the sum of
red ICV/APC's of all types, lost to all causes in
each engagement type. Reserved as 8.

A one dimensional real array set to the sum of
red tanks of all types lost to all causes in each
engagement type or CEM sample. Reserved as 8.

A four dimensional real array that is set to the
quantity of weapons surviving (assets) for each
type, category, side and theater cycle. Reserved
as 12by 6 by 2 by 45,

A common integer variable set to the value of
the theater cycle, varies from initial value of |
to 45.

An integer variable set to the value of type
weapon as an index in Do-loops.

An integer variable, common, set on input to
maximum quantity of theater cycles modeled -
usally 45,

A four dimensional real array set to quantity of
weapons systems, by type replaced in the theater
for each side in each theater cycle; reserved as
12 by 6 by 2 by 45,

A real variable set to the total daily red APC (all
types) permanent losses.

A real variable set to the total daily crew
personnel losses.

A real variable set to the total daily non-
crewmember personnel losses.
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TOTTAK A real variable set to the total daily red tank (all
types) permanent (K-kill) losses.

TTTTAK A real variable set to the tota! daily red tank (all
types) temporary (M-kill) losses.

TTTAPC A real variable set to the total daily red APC (all
types) temporary (M-kill) losses.

1.1.3 PROGRAM PROCESSING: The CEMRDLOG routine is the program
driver and calls the subroutine CEMRDLOSS for daily data; assuming the
normal modeling of a 180 day war, 180 calls will be made to the subroutine.
There are 6 common variables and arrays to the program to allow access by
both CEMRDLOG and CEMRDLOSS, all other variables are local to the
routines. These common variables are:

LOSTPK (12, 6, 2, 45)
TRMAX
DC
TC
‘ SURVAS (12, 6, 2, 45)
, PLSTAT (12, 6, 2)

The high level program features are depicted in Figure II.1.9,

1.1.3.A PROGRAM RUN DESCRIPTION: The procedure or "START" file to
execute the Buffer program is depicted and discussed in Volume III, Chapter
I of this documentation set. The object program and source code resides in
permanently cataloged program file elements under the current
user/analyst's user identification number. The execution runstream is
designed to be submitted as a batch run to the system. The submission is
normally made in the demand mode from a computer terminal. During the
program execution, all input data and computations are written out to either
the execution runstream (Unit 6) to be captured in the breakpointed file or
the output file, AMMOIN (Unit 7). The maintenance programmer or analyst
can trace the flow of execution through this medium.

1.1.3.B PROGRAM LOGIC: The program is flow charted in Figures II.1.10
(CEMRDLOG) and Figure III.1.11 (CEMRDLOS). The source (symbolic) code
is depicted in Figures MHi.1.12 (CEMRDLOG) and Figure IIL1.13
(CEMRDLOS).

*

» 1.1.3.C PROCESSING FEATURES: The Buffer program performs the
= following instructions:

- o Initializes the program CEMRDLOG
o Reads/writes the TRMAPS data and counts weapons

o For each theater cycle reads the LOGREP, part 1, surviving assets
data
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o For each theater cycle reads the LOGREP, part 2, deployed,
replacement, returned to duty data.

o ~ Computes the LOSTPK values.

o Maps CEM weapon system (equipment) numbers to APP system
numbers,

o Reads/writes the TRCONS (stylized quantity) data.
o Computes daily quantities (cycle quantities divided by 4).

o Partitions the weapon systems data into direct support and general
support quantities.

o For each day, calls the CEMLOS subroutine to:
oo Read the LOSSREP daily data.
oo Computes ratios of permanent losses.
oo Computes the daily K-kills and M-kills.
oo Computes the daily red loss totals.
oo Separates close air support losses from other red losses.

oo Writes out the computed data.

oo  Returns control to CEMROLOG.
N o Writes out data for the next call to the subroutine CEMLOS.

1.2 OPERATING ENVIRONMENT: The Buffer program is implemented on the

USACAA UNIVAC 1100/82 computer. The program is submitted in a

demand mode and is processed in a batch environment for efficient use of

¥ resources. It requires approximately 3.5 minutes of CPU time for

4 execution. The program is developed under the UNIVAC architecture (36

bit) and requires approximately 55,000 words (36 - bit) of main core memory
for execution.

devices supports the program execution. The fixed or removable disk (on-

L | ‘ 1.2.1 HARDWARE: The UNIVAC 1100/82 mainframe and peripheral
' line) storage requirements are as follows:
i

UNIT 7 - 1000 tracks
UNIT 8 - 1000 tracks
UNIT 10 - 1000 tracks
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UNIT 11 - default, 128 tracks
UNIT 12 - default, 128 tracks
UNIT 14 - 1000 tracks
UNIT L5 - 1000 tracks

Tape processing is not a part of the program execution. A (user) computer
terminal to the system is required. A printer is employed for a hard copy of
the output. Normally the operating system executive directs the assignment
of the mass storage (disk) devices.

1.2.2 SUPPORT SOFTWARE: The program compilation and execution
requires the following system processors:

@QFOR - The FORTRAN language processor.

@MAP - The MAP processor or collector to form the executable
program from the relocatable object ccde.

@ED - The system editor processor

1.2,2.A OPERATING SYSTEM: The program was developed and implemented
on the UNIVAC 1100/82 operating system. The features of the EXECUTIVE
- 8 control language and the standard system library (SYSSLIB and
(SYSSRLIBS) provide the essential support.

1.2,2,B COMPILER: The operating system library contains the FORTRAN IV
compiler and is accessed by the EXECUTIVE - 8 command @FOR.

1.2.3 DATA BASE: The data base and files necessary for program
execution were discussed in paragraph 1.1.2,A, These files are all
FIELDDATA and in System Data Format. These files exist as user/analyst
cataloged files and elements and are not part of a formal data base
structure.

1.3 MAINTENANCE PROCEDURES: The relative size of the Buffer
program minimizes the maintenance. The maintenance extends to insuring
that a copy of the symbolic code is preserved (on tape or cards), that page
by page changes are made to this documentation as changes/maintenance is
performed, and that the symobolic code be annotated with comments to
insure that future programmers can track the changes. The following
inforr)nation is pertinent to the program maintenance (space provided for
notes):

Source (symbolic) code Filename.Elementname:
Absolute (object) code Filename.Element name:

Space Required, source code:
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Space Required, absolute code:
Archived tape label, location:

Read/write keys; established by current custodian, name: y

1.3.1 PROGRAMMING CONVENTIONS: The program follows standard
FORTRAN techniques. High lights are as follows:

o The program symbolic elements are liberally commented for the
functional characteristics.

o All format statements are declared at the beginning of the program.
o Implied do-loops are used.
o Variable definitions are given as commented records at the beginning

of the program.

1.3.2 VERIFICATION PROCEDURES: This program is verified by
performing test execution runs of the program followed by hand calculation,
and comparisons of the results. The sequence of execution is tracked by
reviewing the two output files.

1.3.3 ERROR CORRECTION PROCEDURES: The program does not employ
any programmed debugging aids or calls to an "error - found" subroutine.

Debugging and error correction is accomplished by an examination of the
output. Three types of errors that may occur are:

o Data (input) errors -- data presented in a mode (integer or real
{ alphanumeric) other than expected by the program may cause an error,
! which may be presented as a system error.

Data presented in excess of the reserved arrays may induce an error.
Debugging of data must be accomplished by a visual examination of
the data files (print copy or at the terminal) or tracing the progress via
the output files.

o Program error - program errors are resolved by checking the
compilation listing and obtaining and examining a relocatable code
listing after the program collection (@MAP) to insure that all
references and call addresses are resolved. A post mortum dump may
be produced by using the @PMD Executive - 8 command in the
runstream and then examining the contents of the instruction (I -
BANK) bank and data (D - BANK) bank.

o System error - the run output file (TPF$) will list the system diagnosed
errors for subsequent tracing and correction. These errors often occur
as result of an error in the runstream.

1.3.4 SPECIAL MAINTENANCE PROCEDURES: No special maintenance
procedures are developed or required for this program.
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LOSSES DURING DAY )

MELOS

DAILY COMBAT DAMAGED (PERM < TEWMP) S CAUSE TASBLE
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Figure NI.1.5
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ceeses eeones e BLUE  TOTAL
LOSSES OF SIDE BLuE
RED  CATEGORY CAUSING LOSS
BLUE  CATEGORY aNKS apcs AT/n MELOS ARTY
LosT
TANKS (PERM) 169,83 33.80 9.05  111.00 “1?
(TEWP) 103.56 21.82 Y 76.90 3697
APC  (PERM) 92.89 0317 3.77 10.08 13.60
CTENP) 299,72 1s8.19 1645 36.9% 78.06
Atsn $7.20  190.8% 7.11 bell 824,83
PERSONNEL (INCLUGES AID STATION € R.T.Dolz
CREW 908.58  302.85 .51 306073 167.27
MELO CREW
NONCRY 609.62 1362492 ¥.70 #7.068  4851,01
MRTILLERY .00 .00 .00 .20 .00
HELOS '
LOSSES OF SIDE RED
BLUE CATEGORY CAUSING LOSS
RED  CATLGORY TANKS aPCsS AT/N WELDS ARTY
Los?
TANKS (PERN) 196.96  108.03 03,28 162499 14407
(TENP) 99.97 01.97 21.99 #3.07 26.86
PC PERM) 18118 196491 5621 32.10 8.37
CTENP) 182.99  283.58 90.29 “1.68 12.48
at/n 21,24 50.50 10.51 9.83 325,37
PERSONNEL (INCLUDES AID STATION € ReVeDodt
cREW 1002.81  973.65  352.77 519410 9666
HELO CREV
NONCRY 106.06  2¢8.00 0.3 38.31  2092.09
ARTILLERY .00 «00 00 .00 .00

SUNCLASSIFIED»

CAS

90.70
42.68

68.30
152.03

19.11

470.48

203,22

<00

CAS

126417
$9.37

189,67
To.4%

45.35

659.93

232466
.no

TOTAL

e

419.15
285.25

231.82
739.37

705.20

2280.02
4735
6720.51
«00
49.51

TOTAL

687,08
383.23

S84.49
b4lo.bn

862.51

3609.93
5639
276646
«00

T0.49



RED  CATEGORY TANKS APCS AT/n HELDS
Los7

{ TANRS §PERM) 30.26 Be27 1.48 38.37

ITERP) 15,65 3.63 .91 19.54

APC  (PERM) 20.71 9.50 2.00 10.21

{TEMP) 30.62 1612 3.78 15.91

AT/IR 2462 2.186 26 1.72

, PERSONNEL (INCLUDES AID STATION L R.T.D.):

CREW 156,75 tdelb 13,23 135.72

HELO CREW

NONCRW 13.02 14425 1.42 8.23
ARTILLERY .C0 «00 «Q0 «00

-t

v i
— v o — e — -~

HELULS

Figure Ifl.1.5 (Cont.)

BLUE CATEGORY CAUSING LOSS

31431

275.1%

«00

*UNCLASSIFIED®

CAS

6657
3.39

4.02
8495

1.28

29 .54

.98

«30

CAS

6.71
J.l6

8.76
4.12

2.52

36,59

12,93

TOTAL

17.43
$7.85

20470
Su.24

62.54

203.08
925
$12.29
«00

1183

.
DAILY COMBAT DAMAGED (PERA o TEMP) VS CAUSE TABLE
G0 SHESEE $IESVBO S0205 O 0560 PP 56050 SO0
LOSSES OURING DAY 1 73EUR0PL8G. RUN FBBES OSOECSI]
! cememe meceen —om BLUE  PART 1}
LOSSES OF STOf BLUE
3 RED  CATEGORY CAUSING LOSS
] B8LUF  CAVEGORY TANRS aPCS AT/n HELOS ARTY
LosT
1 YANRS (PERM) 5.99 .50 .13 «.01 .24
(TENP ) 23.68 3.69 W12 23.88 2.19
f APC  (PERM) 687 5.02 .22 2.76 1.82
(TEMP) 17.41 12042 .57 6.48 B.ul
E Al/n 5.06 Zuel0 1.43 .68 33.40
1 PLRSONNEL CINCLUOES AID STYATION € R.V.D.?2
4 i
CREW 13.28 25.83 2.16 55,28 16.90
HELD CREW
} NONCRY 35.01 148465 6452 640 305.77
ARTILLERY .60 .20 .00 .22 .00
i HELCS
LOSSES OF SIDE RED

ToTAL

89.97
51473

S3enn
Tu.02

58.82

433.7%
b.20
324.99
«00

7.1%




RAILY COMBAT DAMAGED (PERM + TENP) vS CAUSE TABLE
C2000 040000 0000000 20008 B 00600 00 0008 Gse0e

Figure IIL.1.5 (Cont.)
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- LOSSES DURING DAY i J3EURDPEB8. RUN FB865 0SDECE]L SUNCLASSIFIEDS
cveces cocvan am- BLUE  PART 2
LOSSES OF SIDE BLUE
RED CATEGORY CAUSING LOSS
- BLUE CATEGORY TANKS APCS AT/N HELOS ARTY CAS TorTaL
LOST
TANKS (PERNM) 69,81 1529 3.38 61.35 210 39.53 191.06
(1ENP) 33.77 8.2%3 1.66 31.54 1561 18.60 109442
(144 1PEAN) 22.09 21.91 l1.46 4,90 6010 27.71 8%,)7
tTENP) 115.61 To.35 $5.27 19.87 31.63 6168 312,41
at/n 27.23 116.19 3.33 3.7 217.48 9467 379461
PERSONNEL ¢INCLUDES AID STATION € ReT Dol
CREW 296.58 125492 18.44 190.80 63.17 178.88 A71.79
HELO CREM 11e91
NONCRW ISLIL R 515447 12.11 1730 1125.2» 5106 1865.69
ARTILLERY +00 <00 «Q0 «00 «00 «00 «00
HLLgs 11.91
LOSSES OF SIDE RED
BLUE CATEGORY CAUSING LOSS
RED CATEGORY TANKS APCS AT/N HELOS ARTY CAS TOTAL
LOST
TANRS (PERM) 86,46 87.76 11.98 02.92 4el1 47.21 24048
(TENP) 48,07 22455 8.03% 22.15 Teld 22.22 12616
APC tPERNM) 63.58 65.05 15.2% 8.68 3.07 6).13 216475
(TENP) 85,59 91.51) 27 .45 12.07 484 28,17 250422
AT/R 9.17 19.77 2.96 2437 137.11 15.98 187.32
PERSONNEL {(INCLUDES AID STATION € RelT.Dal:2
CREW 455.10 3T2.40 101.73 138,82 30.8% 255431 1350.00
HELD CREW 27.90
NONCRw 7,15 10240 18,46 11.17 824.78 91.00 1090.98
ARTILLERY «00 «00 «00 «00 «00 «00 «00
HELOS 38087




DAILY COMBAT DAMWAGED (PERM ¢ TEWP) ¥S CAUSE TABLE

S8906 05508 S25201F $9005 4 00808 04 0054 V0080
+3SSTS DURING DAY 1 73EUROPERB. RUN €8865 0OSOECA]  2UNCLASSIFIED®
------ R BLUE  PART 3

LOSSES OF SIDE 8LUE
RED CATEGORY CAUSING LOSS

BLUF CATEGORY TANKS APCS AT/n HELDS ARTY CAS TOTAL
LOST
PR R LR T -— - - - - - - - - -—-- - -——-—-- .
TANKS 4PERNY Su, 44 18,01 554 45.65 2442 N4,60 21065
[RaL13] “6.51 9.70 2473 21.48 los56 20.99 i1T7.97
APC (PERM) 63.94 16.23 2.09 2443 S.68 36457 126495
(TENP) 166.70 67.41 8.061 10.59 38.00 Bi.ul 372.72
. A¥sn 24.92 51.986 2+36 le72 173.93 8.17 263405

PERSONNEL  LINCLUDES A1D STATION € R T Do)d:

CREW 536.73 151.10 27.91 J140.65 87.21 261.96 1205.5%
4
HELO CREW 2619
NONCRwW 430.15 698480 28.07 23.39 3020.00 142,22 4342.53 1
ARTILLERY «00 «a0 «Q0 «00 .00 «30 «00
HELCS 26419
\ LOSSES OF SIDE RED
' BLUE CATEGORY CAUSING LOSS
RED CAYEGORY TANKS APCS AT/n HELOS ARTY CAS TOTAL
LOST
TANKS (PERM) 80.24 498,00 29.76 8l.7C 5.07 Ti.%0 3164067
{ LTENP) 40.25 21.78 19,04 41.38 8.87 33.80 165.19%
- ' APC (PERMY S6.85 122.30 38.97 13,30 2e99 79.b67 3l14ad0
: tTEMP ) 6b.78 135.95% $9.06 13.70 4.09 37.49 317.07
AT/n Pelt 28.57 T.29 Seltl 138.73 26.87 216430

PERSONNEL (INCLUDES AJD STATION & ReT.Del:

i CREW 390.96 S46.06 237.81 204,57 34,49 166499 1820,89
% HELO CREW 22430
NONCRW u5,88 131.31 33,49 16.90 857,55 120.52 1007.65
’ ARTILLERY .00 .00 .00 «00 .00 .00 .00 )
1 WELOS 27,87 !
<«
i
i
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LOSSES DURING DAY

reveww Svacew cas

BLUE  CATEGORY
LOSY

P LT

TANRS (PERM)
tiEnP)

(119 (PERNM)Y
[R{11 3]

AT/NM

2

DAILY COMBAT DANAGED (PERM o TENP) ¥S CAUSE VABLE
00080 008008 2000000 00000 & 00008 00 00000 s000s
7I3CUROPESB. RUN [B86S DSDECAE) SUNCLASSIFIED®

BLUE  TOTAL
LOSSES OF SI0T  BLuE
RED CATEGORY CAUSING LOSS
TANKS APCS AT/N HELOS ARTY CAS T0tAL
178,29 32.18 t0.51 138.40 4.12 100.98 865465
166478 36.40 10.56 116.08 39,04 47.52 "ib.7u
78432 5956 5.83 9.84 12439 61e72 227,68
300.39 194.73 19.36 35.83 66020 137.38 753.90
67.21 283,46 922 6015 523,95 23.38 913.33

PERSONNEL ¢INCLUDES ATD STATION € RoTeDeds

CREY

HELO CREW

NONCRW
ARTILLERY

HEL oS

RED CATEGORY
Lost

P e L

TANKS (PERM)
[R1%.14]

APC tPERN)
tYEnP?

AT/

973.73 378.31 61,21 497.75 155.73 452,27 2515.02
107.9¢«

677,31 2229410 65.32 77.81 4993498 2268429 8271.78
+00 «00 <00 «00 «00 30 «00

‘ 119.50

LOSSES OF S10E &Ep
BLUE CATEGORY CAUSING LOSS

TANKS APCS AT/N HELDS ARTY CAS TOTAL

284,07 135.69 n2.98 309.31 Il 100.45 904,68
184,58 63.69 28.35 157.39 5556 47.27 496485
202.59 203.86 55467 82.03 15.00 123.56 682,70
286.72 300.38 97.59 118,18 22.83 58.15% 883.85
“4.18 69.70 1074 28417 619.68 a3.p1 812.09

PERSONNEL (INCLUDES AIO STAIION € RoT.Do):

CREY

HELO CREW

NONCRY
ARTILLERY

HELOS

1475.70 1180.58 360.31 1083,.20 201,52 526.37 4791487
122.01

283,03 806.89 63.18 136,85 3737.208 265430 4852,.53
«00 «00 «00 «00 «00 «30 «00
152.51

Figure IIL.1.5 (Cont.)
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3 DAJLY COMBAT DAMAGED $PERM ¢ TEMP) vS CAUSE TVABLE
CS00E S0006S C000000 $0000 & S0680 S0 S000% S0
L0SSES DURING DAY 2 73EUROPEBB. RUN £BB6S OSDECB]  CUNCLASSIFIED®
cessns cevean ecw BLUE  PART )
§ LOSSES OF SIDE  BLUE
RED CATEGQORY CAUSING LOSS
k BLUE CAVEGORY TANKS &PCS $T/H HELOS ARTY CAS ToTaL
I Losy
: TANRS (PERM} 42,18 S5.47 1.53 11.30 1.45 35.22 97.14
4 (TENP) 100.18 21.71 bol 55.36 14.50 16,57 Z14.82
E ARC  (PERM) I5.85S 26481 2.48 419 4.62 20.64 95,60
CLTENP) 112.90 68,04 6.25 11.35 21.65% 85,95 266412

, AT/M 26,45 10%.88 3.12 1.91 172.73 7.30 314,00
3 PERSONNEL (INCLUUES AID STAYION € R,TF.D.):

-

\ CREw 3196.56 149,93 21,95 128.87 S5.61 157.62 906,10
- HELD CREW .91
} NONCRW 222,38 1058.1% 22.01 22.96  1713.13 76483 174,54

ARTILLERY .30 .00 00 .00 .00 .0 .00
HELOS 60,07
] : LOSSES OF SIDE RED
BLUE CATEGORY CAUSING LOSS
HED  CATEGORY TANKS APCS AT/N WELDS ARTY CAS TOTAL
L0SY
» TANKS (PERM) 128,37 4,54 10.44 225,55 25.96 1555 470,80
{ (IEnP) 55,49 28488 6.5% 1t4.54 4S.71 132 268.46
APC  IPERM) 9717 19.61 13.66 66,86 11.00 20.49 288.38
R {LLY 121.60 112.97 25.29 93.95 16.71 Febu 380,14
Al/m 23.90 31.63 3.32 18.16 363,19 10.01 «50,20

PERSONNEL  SINCLUDES ATD STATION L R.T.D.):

CREW 678.93 “72.95 91,23 816407 160,68 85.72 2305.58
g HELO CREW 22,84
e
N NONCR W 126,60 172.8% 18.45 104,89  2038,49 57.26 2516455
3 ARTILLERY .00 .00 ) .00 .00 .00 .00
b
- HELOS 28454
4
- l
.
4

Figure IL.1.5 (Cont.)
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LOSSES DURING DAY

BLUF CATEGORY
LOS?

TANRS ¢PERN)
tTEnP)

APC IPERM)
ST1ENP)Y

ATsn

DAILY COMBAT DAMAGED (PERM o TEMP) ¥S CAUSE VABLE

5044 284008 4000400 G000 ¢ 04EGE 4 00t Sesee

T3EUROPESS. RUN FBBL5 OSDECE] SUNCLASSIFIEDS
BLUE PARY 2

LOSSES OF SIDE BLUE
RED CATEGORY CAUSING LOSS

TANKS APCS AT/N HELOS ARTY CAS TOTAL

84,37 18.62 $.82 79.68 2425 97.01 237473
“l.11 10.03 2.87 80.40 18.00 2212 134,53
21.21 23,50 2.47 3045 Se22 21.5¢ 83,42
118,93 87.36 8.95 164.80 28.76 61,34 320.14
29.74 143,08 3.64 2.58 265,52 12,06 456459

PERSONNEL (CINCLUDES AID SVATION L Ro.T.ped:

CREw

HELO CREW

NONCRW
ARTILLERY

HELOS

RED CATEGORY
LOST

TANRS (PERM)
11EnP)

APC (PERND
t1EnP)

AT/

33241 143,40 28,60 221.63 63437 192.40 977.58
2)e48

205,73 786426 17.85 15.59 1725.60 719.71 2790.73
«00 «00 -00 «00 +00 «00 «00

. 21.48

LOSSES OF SI0DE RED
BLUE CATEGORY CAUSING LOSS

TANKS APCS AI/n HELOS ARTY CAS ToTAL

112.00 46465 1e.78 85,55 2.02 35,57 256.58
57468 23.31 10.10 2344} 3463 1674 134.80
76.28 63,63 18,60 11.83 lebt 44.53 216,52
125.07 107,76 38,77 18483 2.70 20.96 310.08
16467 25450 Nou2 490 159.64 17,38 228451

PERSONNEL CINCLUDES AID SYATION L ReT.0.)s

CREW

HELD CREW

NONCRW
ARTILLERY

HELOS

589495 385.07 125.99 160.38 15.63 188.93 1866476
57.41

92.22 145,52 23,35 24 .65 916499 95.70 1298.42
«00 «00 «00 «00 «00 «00 «00

Figure III.1.5 (Cont.)




! DAILY COMBAT DAMAGED tPERM o TEMP) ¥S CAUSE TABLE

' 0080 S0P ES S0V EE CFPCS & F0000 06 20500 B80S
LOSSES DURING DAY 2 T3EUROPESB. RUN FBB5S OSDECBl  eUNCLASSIFIEQ®
seemes seeees --- BLUE PART 3

LOSSES OF SIULE  BLUE
RED CATEGORY CAUSING LOSS

3 Btuf CAJEGORY TINRS APCS AT/n HELOS ARTY CAS TOTAL
LSt
TANRS (PERMS S1.7s 8.6% .16 47,44 1.03 18.7¢6 130.78
- tignry 25.48 Webb 1.56 22,32 be9N 8483 69 19
APC IPERM) 20.2¢06 Fe2t .88 2.21 2458 13.52 48,66
(TEnP) 68.57 319.33 4.16 P68 15.19 30.10 16%.6%
. Al/n 13.02 35.53 2.46 leb6 85.70 3.97 142,34

PERSONNEL (INCLUDES AID STATION £ R.1.D.):

. CREwW 2%5.04 80.9% 14,66 151.65%5 36.76 102.26 631.32
HELO CREW 37.55%

NONCRY 209,19 w24.70 25,47 19,78 1895.23 2,15 2306452 i

ARTILLERY «20 .00 «00 «00 «00 .30 «00 ‘
HEL 0% 37.5%5

‘ LOSSES OF SIvf RED
BLUE CATEGORY CAUSING LOSS

RED  CATEGORY TANKS APCS T/ HELOS ARTY CAS T014aL
Lost
] TANKS (PERM) TIY) 26,49 17.76 38.21 3.76 49.16 177.48
;o (TEMP) 21.48 11452 11.71 19.43 6.23 23414 93.49
' APC  (PERM, 29.14 60.62 23.41 3,713 ' 2.3 58.50 177,78
(TERP) 90.05 79.66 37.54 5.0 3.39 21.53 193.58
AT/n 3.61 12,57 3.01 el 96.85 16.23 133,38

PERSONNEL (INCLUDES AID STATION L R.T.Deld:

CREw 210.82 281.7% 183,09 106.75 25.17 251.26 1018,.,85
HELD CREW 4l.56
NONCRW 26421 88.53 21.39 7.30 647,72 109,54 900.68
ARTILLERY +00 «00 «00 .00 «Q0 -00 00
HEL CS 51.9%

Figure 111.1.5 (Cont.)
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2.1

2.1.1

2.1.2

CHAPTER 2

EQUIVALENT STYLIZED DAY PROGRAM

DESCRIPTION OF PROCESSING: The Equivalent Stylized Day (ESD)
program is implemented in the SIMSCRIPT IL5 programming language. The
syntax of the language with the lengthy variable naming capability has
produced an easy reading program though the program does not employ the
use of the simulation (timing routines) features. The ESD program is an
accounting type program that reads data, computes the ESD values and
writes out the results, This is achieved through the Preamble, which
declares the data structure; MAIN, which is the driver, and which makes
calls to five subroutines called ESD.MAP, RESET.TOTAL1, DAILY.INPUTS,
RATIO.COMP and ESD.COMPI.

PURPOSE/FUNCTIONS: The ESD program was developed as a
component to the APP to compute the equivalent stylized day values that
were previously computed by the Theater Rates Model (TRM), a component
of the AMMO RATES methodology. Reference item Z in Appendix A
provides historical information on the ESD concepts and computations, but is
not directly applicable to the current system. The program is designed to
read four input data files and produce one primary output file, the AMMOUT
file. Of the four input files, AMMOIN Is produced by the previously
executed Buffer program, and the MAPESD, RPERCK and RSTYLO are
manually created by the user/analyst. All input data files are sequential and
read in their entirety. The runstream for program execution breakpoints a
file cataloged as APPPRINT in addition to the runstream's Temporary
Program File (TPF$).

PROGRAM INPUT/OUTPUT STRUCTURE: The program's 1/O
structure is depicted in Figure IIl.2.1., The numbers inside the flow chart
symbols for the input data files is the sequence that the file is called
initially by the program. The number outside the symbol, at the upper left is
the logical unit assigned by the runstream and expected by the program
during execution for 1/O. Through out the documentation, the double
asterisk "**" js used in lieu of stating a specific user identification number
when discussing program files.

2.1.2.A INPUT DATA and DATA BASE: The three input data files are not

part of a formal database organization. These files are maintained by the
current user/analyst, and in the case of the manually produced files, updated
in the course of study program progression. It is incumbent on the user to
properly catalog and maintain the data files. A version name may be
appended to the file element name to distinquish between like - named files
and provide an audit trail by linking the version name to the study in
progress. The formats of the data is discussed in Volume lII, Chapter 2 of
this documentation set, and are not duplicated here. The following is a
summary of the input data files.

o AMMOIN - The **AMMOIN input data file was the product of the
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Buffer program. It is assigned as a permanently cataloged program
(PRINT) file and the data within it provided to the program via the
@ADD - EXECUTIVE-8 command following the program execution
(@XQT) statement, thus using logical unit 5 (by default) to introduce
data. A sample of this data file is depicted in Figure I11.2.2. Though
produced in a formatted output, the data is read utilizing free
formatted read statements, The data is read sequentially and the full
content of the file is read.

MAPESD - The data file is manually developed by the user/analyst. It
is normally a version of a predecessor file updated to reflect the
results of the current study's high-resolution (COSAGE) and theater
(CEM) model results. It's length (43 records) and organization permit
manual editing and revision. A sample of the data file is depicted in
Figure 1lI1.2.3. The data is read as free-formatted for input, therefore
the organization is for ease of editing and visual verification. The
format, by the depicted records, is as follows:

Position Description Format
- Record | -
First AVA - The ESD that relates Integer

to the armor versus
armor value.

- Records 2-41 -
(One record for each ESD modeled)

First ESD sequence number,used Integer
for input only, to relate
to the input sequence.

Second BLUE.WPN.PTR, Blue weapon Integer
pointer to one of the modeled
blue weapons related to the ESD.

Third RED.QPN.PTR, Red weapon pointer Integer
to one of the modeled red
weapons related to the ESD.

Fourth R.QOTY.INDEX, the red quantity Integer
index or value of the red
weapon systems who's quantity
relates to this ESD.

Fil' " B.RATIO.INDEX, the bluve ratio Integer
index (0 or 1) to switch
computational methods for ESD.
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2.1.2.

- Records 42, 43 -

Each position COMB.SAMPLE, the coefficient Integer
(total positions used in combining samples (converted to
=4 x N.SAMPLE) combining samples,used as real)

a percent in computations.

In sample data, the values

are used computationally as 0.0
or 1.0,

RPERCK - The data file is manually produced by the user/analyst. It
is normally a version of a predecessor file updated to reflect the
results of the current study's high-resolution model (COSAGE)
results. It's length (120 records) and organization permit manual
editing and revision. There are four groups of sequential records, each
group containing 30 records. The groups denote red (direct fire)
equipment (weapon) types | through 4; the 30 records denote 30 blue
equipment (weapon) types. On each record there is an integer
identifying the blue equipment type index followed by the percentage
of hits that are K-kills (blue to red) in the stylized set (day). The value
99.9 is programmed and is a key to denote that the particular weapon
(equipment) was not modeled or played. A sample of this data file is
depicted in Figure I11.2.4.

RSTYLO - The **RSTYLO data file is manually produced as a program
file by the user/analyst. It is normally a version of the predecessor
file updated to reflect the results of the current study's high resolution
model (COSAGE) results. Its length (approximately 55 records) and
organization permit manual editing and revision. There are four
groups of sequential records; each group has the number of records
that equates to the number of equipment types denoted in the
preceeding RPERCK file with a value other than 99.9. On each record
there is one (real) data entry for each combat sample (normally four).
Each entry defines the ratio of: percent hits that are K-kills to the
percent that are M-kills. The data value is the quantity of equipment
(weapon) lost in the stylized red force to the blue weapon type. The
four groups of data equate to red equipment types 1 through 4.
Currently the methodology accounts for 6 red weapons or equipment
types; the program provides for the input of red types | through &
followed by the computation of data values for types 5 and 6 (indirect
fire systems).

Red equipment 5 is computed as the sum (by blue equipment type) of
types 3 and 4. Red equipment 6 is computed as the sum, by blue
equipment type, of losses for equipment type 2 and 5. An example of
this input data is presented in Figure I11.2.5.

OUTPUT DATA and DATA FILES: The program produces the

*AMMOUT file as its main function; the **APPPRINT file is produced as a
breakpointed file to capture the progress of program execution in addition to
the runstream output (TPF$) file. These files become a product managed by
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the current user/analyst and are not a part of a formal database. It is
incumbent on the user to properly catalog and maintain these files. This is
usually accomplished in the execution runstream; the runstream as well as
the data description and formats are discussed in Volume III, Chapter 2 of
this documentation set and are not repeated herein. The following is a
summary of the output data files.

0 AMMOUT - The **AMMOUT output data fil= is a cataloged program
(print) file assigned in the '"start" file element and is assigned to
logical unit 9 via the @USE command in the runstream, and is also
expected by the program. An example of this output file is presented
in Figure 111.2,6. The output is without printed labels; there are 38
records of data for each day of the modeled period of war. A 180 -
day campaign or war would produce 6840 records of data. The file is
assigned default space of 128 tracks on a fixed mass storage device.
Note that a detailed description of AMMOUT is given in comment lines
13 to 39 of the report generator code Figure III.3,11.

o APPPRINT - The **APPPRINT program file is depicted in Figure
.2.7. It is not normally printed out in its entirety due to its size, but
is checked for program completion, then retained on a system mass
storage device for reference as required, The file sequentially tracks
the progress of program execution through print, write or list
statements within the program.

2.1.2.C DATA ELEMENT DICTIONARY: The following variables are declared

in the program PREAMBLE which provides the data definitions and
background.

o Global variables - The following variables are defined for use
throughout the program.

Descriptor Word Mode Value Definition

AVA Integer 0-40 An armor versus armor
variable applied in logic
tests to determine if the
ESD 1is an armor on
armor value.

COMB.SAMPLE Real 0-1 An input data array set
to a coefficient for
combining combat
samples; 2 dimensional
ar-ay, 4 by N.Sample

N.BLUE." N Integer 0-N The quantity of blue
weapon systems modeled
in the high resolution
model.
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N.B.CEM.WPN

N.ESD

N.CEM.SAMPLE

N.SAMPLE

N.RED.WPN

N.R.CEM.WPN

RSP, AP IR 4

Integer

Integer

Integer

Integer

Integer

Integer

0-N

0-N

0-N

The quantity of blue
weapon systems modeled
in the theater (CEM)
model.

The quantity of
equivalent stylized days
modeled, normally 40.

The quantity of theater
samples modeled,
normally &,

The quantity of high
resolution combat
samples modeled,
normally &4,

The quantity of red
weapon systems modeled
in the high resolution
combat model.

The quantity of red
weapon systems modeled
in the theater model; set
to 6.

o Data variables - The relationships of the following variables may be
established by reviewing the data structure in Figures 11.2.8 and

11.2.9.
Name

ARM.INDIC

BLUE.WPN

BLUE.WPN.PTR

BLUE.ID

Mode

Attribute-Integer

Permanent Entity-integer

Attribute-Integer

Attribute - integer
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Definition

A binary flag to indicate
that a blue weapon is
armor type (1) or is not

The index value of a
modeled Blue force
weapon system, value
from | to N.BLUE,WPN,

A pointer to the blue
weapen associated with a
given ESD, Value is 0 ot
N.BLUE.WPN,

The CEM weapon number
associated with a
BLUE.WPN, value as
input.
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/
B.ARMOR.ACT Attribute - real
B.ARMOR.STY Attribute - real

BFRST

B.QTY.ON.HAND

B.RATIO

B.RATIO.INDEX

B.STYLIZED.OTY

B.CEM.WPN

CEM.SA'. PLE

Attribute - real

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute-Integer

Attribute - real
of a compound entity

Permanent entity-integer

Permanent entity-integer

&4

The total quantity of
blue armored equipments
modeled on
simulated/on-line or
actual in a sample.

The total quantity of
blue armored equipments
modeled on the stylized
force array for a
COSAGE sample.

The ratio of the quantity
of actua! or on-line blue
armored equipments to
the quantity of stylized
armored e~uipments in a
combat sample.

The quantity of a blue
weapon by type in a
sample that is engaged.

The ratio of actual or
engaged weapons by type
to stylized weapons by
type in a sample.

A binary flag to indicate
that a given ESD
computation will be by
the normal (0) method or
employ the B.RATIO
value n in the
computations, value 0 or
1.

The quantity of blue
weapons in the stylized
force by sample.

The index value of a
modeled blre CEM
weapon, value from | to
N.B.CEM.WPN,

The index value of a
modeled CEM sample,
value from 1 to
N.CEM.SAMPLE.
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DEPLOYMENT

EQ

ESD

K.KILL

M.KILL

PERC.K

POS.LOS.PART

POS.TOT.LOS

RED.ID

RED.STYLIZED.
LOS

RED.WPN

Attribute - real

Attribute - real

Permanent entity-integer

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - Integer

Attribute - real

of a compound entity

Permanent entity-Integer

The quantity of a type of
blue weapons deployed to
the theater of operations
in a day. (daily).

The computed scalor
quantity of a value per
ESD and per sample.

The index value of a
modeled equivalent
stylized day, value of |
to 40.

The quantity of a blue
weapon system account-
ed as k-kills for a
sample, for the day.

The quantity of a blue
weapon system account-
ed as M-kills for a
sample for the day,

The quantity of blue kills
of red systems by type.

The quantity of read
weapons of a type lost to
(killed by) a blue weapon
by type in a sample,

The total quantity

(possible loss) of a red
weapon system type, to
blue systems in a sample.

The CEM weapon number
of a red weapon system.

The quantity of a red
weapon system lost to a
blue weapon system in a
sample,

The index value of a
modeled red force
weapon system, value 0
to N.RED.WPN.
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RED.WPN.PTR

RD.WPN.NO

REPLACEMENT

RETURNED.TO.
DUTY

REPP.POOL

RETURN.POOL

R.CEM.WPN

R.QTY.INDEX

R.QTY.U ">,

Attribute-Integer

Attribute - real

Attribute -~ real

Attribute - real

Attribute - real

Attribute - real

Permanent entity-Integer

Attribute-real

Attribute - real
of a compound entity

A pointer to the red
weapon associated with a
given ESD, value 0 to
N.RE.WPN.

The CEM weapon number
used for mapping CEM to
APP numbers.

The quantity of a blue
weapon system replaced
to the theater stocks in a
given day.

The quantity of a blue
weapon system repaired
or returned to duty in a
given day.

The quantity of a blue
weapon system issued
from the theater pool in
a given day.

The quantity of a blue
weapon system repaired
at GS maintenance level
and returned to the
theater stock pool in a
given day.

The index value of a
modeled red weapon
associated with its CEM
weapon identification
number. Value from 0 to
NR.CEM.WPN which is
set to 6.

A value of the Red
weapon associated with
an ESD used to identify
and array location, value
from 0 to N.RED.WPN,

The quantity of a red
weapon system lost in a
sample for a given day.
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R.STYLIZED.QTY Attribute - real
of a compound entity

R.RATIO

SAMPLE

SURV.ASSET

TDEPLOYMENT

TREPLACEMENT

TRETURN.TO.
DUTY

TREPP.POOL

TRETURN.POOL

Attribute - real
of a compound entity

Permanent entity-Integer

Attribute - real

Attribute - real

Attribute - real

Attribute - real

Attribute - real

Attribute - real

The quanity of a red
weapon system in the
stylized array sample.

The ratio of the actual
quantity of red system to
the stylized quantity of a
red system in a given
day.

The index value of a
stylized sample resulsts
modeled, associated with
the COSAGE number of
samples, Value from 0
to N.SAMPLE, normally
4,

The quantity of a blue
weapon system surviving
in a given day.

The quantity of a blue
weapon system deployed
to the theater in a given
day.

The quantity of a blue
weapon system replaced
in theater stocks in a
given day.

The quantity of a blue
weapon system returned
to units from DS
maintenance in a given
day.

The quantity of a blue
weapon system issued
from the theater
replacement pool in a
given day.

The quantity of a blue
weapon system repaired
and returned: to the
theater replacement pool
in a given day.
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TRB.QTY.ON.
HAND

TB.QTY.ON.
HAND

TK.KILL

TM.KILL

TR.QTY.LOSS

TRK.KILL

TRM.KILL

TRR.QTY.LOSS

TSURV.ASSET

PROGRAM PROCESSING:

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute - real
of a compound entity

Attribute-Real

The quantity of a blue
(CEM) weapon in the
sample on a given day;
for mapping CEM to APF
quantities.

The quantity of a blue
(CEM) weapon in a CEM
sample on a given day.

The quantity of a blue
(CEM) weapon lost as a
K-kill in a CEM sample
on a given day.

The quantity of a blue
CEM weapon lost as an
M-kill in a CEM sample
in a given day.

The quantity of a red
CEM weapon lost to K-
kill and M-kill in a CEM
sample on a given day.

The quantity of a blue
CEM weapon lost as a K-
kill in a combat sample
on a given day.

The quantity of a blue
CEM weapon lost as an
M-kill in a combat
sample in a given day.

The quantity of a red
CEM weapon lost as K-
kills and M-kills in a
CEM sample on a given
day; used to map CEM to
APP data.

The input quantity of a
blue weapon system
(from CEM) that has
survived the day's
engagements.

The MAIN2 routine is the program driver

and calls ESD.MAP, and then RESET.TOTALl, DAILY.INPUT3,
RATIO.COMP and ESD.COMPI in order for each day of theater combat
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modeled. Typically, 180 days of a campaign long war are modeled; thus 180
calls to each routine would be made. The Preamble declares the global data
structure including arrays which are known as compound entities in the
SIMSCRIPT IL5 programming language. The only argument passed between
MAIN and the subroutines is the value of the day modeled. The high level
program features are depicted in Figure 111.2.10.

2.1.3.A PROGRAM RUN DESCRIPTION: The procedure or "START" file to

execute the ESD program is depicted and discussed in Volume [Il, Chapter 2
of this documentation set. The object program and source code resides in
permanently cataloged program file elements under the current APP
user/analyst's computer user identification number. The execution
runstream is designed to be submitted as a batch run to the system. The
submission is normally made in the demand mode from a computer terminal,
though a punched card deck could be submitted to the computer operations
dispatcher. During the program execution, selected input data and
computations are written out to either the execution runstream
**APPPRINT file (Unit 6) or the output file, **AMMOUT (Unit 9). The
maintenance programmer or analyst can trace the flow of execution through
this medium.

2.1.3.B PROGRAM LOGIC: The program is flow charted in Figure IIL.2.11

(MAIN2), Figure IIL.2.12 (ESD.MAP) II.2.13 (RESET.TOTALI), IIL2.14
(DAILY.INPUT3), 1IL.2.15 (RATIO.COMP), and II.2.16 (ESD.COMPI). The

source code listings are depicted in Figures 11.2,.17 (PREAMBLE) through -

N.2.23,

2.1.3.C PROCESSING FEATURES: The ESD program performs the following

P

functions.
MAIN 2
oo Reads Input data, writes selected data.

oo Equivalences/maps CEM weapon data to combat sample (COSAGE)
data.

00 Read in stylized quantities.
oo Computes stylized quantities for red weapons 5 and 6.
oo  Calls ESD.MAP to read and write mapping data.
oo For each combat day:
ooo Calls Reset.Total - performs no function.
ooo Calls Daily.Input3, given the day.

0000 Reads deployment, replacement data.
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2.2

2.2.1

o0ooo Performs mapping adjustments:

Blue weapon 3 quantity divided by 4.
Blue weapon 4 quantity divided by 1.33.

oooo Writes out data
oooo Maps the 8 CEM sample data to 4 combat samples.
0000 Performs correctional computations for mapping:

Blue weapon 3 on hand x .25
Blue weapon 4 on hand x .75
Blue weapon 10 on hand x .50
Blue weapon 14 on hand x .50

ooo Calls Ratio.Comp given the day.

oooo For every blue weapon system, for every sample, computes
the ratio of on-hand to stylized quantities.

oooo For blue weapons 2 thru 14 (armor) computes the total
armor system quantity.

oooo Computes the ratio of actual armor to stylized armor.
ooo Calls ESD.COMPI given the day.

oooo Computes the total possible loss of each red-weapon
against each blue weapon in each sample as the ratio times
the stylized loss.

oooo For each sample, for equivalent stylized days | through 40
computes the ESD value as the ratio times the quantity lost
divided by the possible total loss.

oo Returns to MAIN to index to the next combat day.

OPERATING ENVIRONMENT: The ESD program is implemented on the
USACAA UNIVAC 1100/82 computer. The program is submitted in the
demand mode and is processed in a batch environment for efficient use of
resources. The program rsquires approximately 3 minutes of CPU time for
execution. Tre program is developed under the UNIVAC architecture,
requiring 20: words (36-bit) of main core memory for execution.

HARDWARE: The UNIVAC 1100/82 mainframe and perphiral devices
supports :he program maintenance and execution. The execution runstream
fixed or removable disk (on-line) storage requirements are as follows:

UNIT 6 - 1600 (breakpoint file) tracks
UNIT 9 - default, 128 tracks
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UNIT 16 - default, 128 tracks
; UNIT 17 - default, 128 tracks
. UNIT 40 - default, 128 tracks
3
4
; Tape processing is not a part of the program execution. A (user) computer
] terminal to the system is required. A printer is employed for a hard copy of
. the output. Normally the operating system executive directs the assignment
i of the mass storage (disk) devices.
L.
? The hardware requirements for recopilation are within the capability of the

USACAA computer. Refer to item U, Appendix A, for device requirements.

L : : 2,2,2 SUPPORT SOFTWARE: The program compilation and execution
'; requires the following system processors:
t @SIM25 -  The SIMSCRIPT II.5 language processor.
3

@MAP - The MAP processor or collector to form the executable
E program from the relocatable object code.
E ( @ED - The system editor processor.
i
t SDDL - The program may be processed through the Software

s Design and Documentation Language (SDDL) processor.

' 2,2,2.A OPERATING SYSTEM: The program was developed and implemented
on the UNIVAC 1100/82 operating system. The features of the EXECUTIVE-
8 control language and the standard system library (SYSSLIBS and
SYSSRLIBS) provide the essential support.

. 2.2.2B COMPILER: The operating system library contains the SIMSCRIPT
IL.5 compiler and is accessed by the EXECUTIVE-8 command @SIM25. Refer
to reference item U, Appendix A for recompilation (full and partial)
procedures, sample runstream and compiler diagnostics. The program was

i developed under the release 6.3 compiler. Release 7.0 was installed in July
. 1981 and this program is compatable without alteration; i.e., there are no
- compiler enhancements that are in conflict with the program.

2,2.3 DATA BASE: The data base and files necessary for program
> . execution were discussed in paragraph 2,1.2,A. These files are all
o FIELDDATA and in System Data Format (SDF). These files exist as

. user /analyst cataloged files and file elements and are not part of a formal
i data base structure,

0 2.3 MAINTENANCE PROCEDURES: The relative size of the program
. minimizes the maintenance. The maintenance extends to insuring that a
copy of the symbolic (source) code is preserved (on tape or cards), that page
by page changes are made to this documentaion as changes/maintenance is
performed, and that the source code file be annotated with comments to
insure that future programmers can track the changes. The following
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2.3.1

information is pertinent to the program maintenance (space provided for
notes):

Source (Symbolic) code Filename.Elementname:

Absolute (object) code Filename.Elementname:

Space Required, source code:

Space Required, absolute code:

Archived tape label, location:

Read/write keys; established by current custodian; names:

PROGRAMMING CONVENTIONS: The maintenance programmer
should review Appendix A items S, T and U for the SIMSCRIPT IL5 syntax.
This program applies the SIMSCRIPT IL5 programming language features
such as the IF-ELSE-ALWAYS structured programming capabilities and has

no "GO-TO 'LABEL'" commands in the program. The following features high
light the programming conventions:

o The background mode for all variables declared as follows:
PREAMBLE - REAL
MAIN2 - INTEGER
ESDMAP - INTEGER
DAILY.INPUT - REAL
ESD.COMPI1 - REAL
RATIO.COMP - REAL
RESET.TOTAL! - INTEGER

Unless specifically declared otherwise in the program, the variables
used are set to, and computed as, the background mode. SIMSCRIPT
I1.5 provides for mixed-mode expressions and computations.

o The prog . n structure is highlighted with 5-column indentations of the

code r. :i. cting the logic and level of activity.

o Progran'ming syntactical substitutions are made or declared in the

pre ».uble on lines (records) 84 through 102, via "Define to mean"
stacements.

These substitutions are employed in the program for clarity and
understanding and any programming changes made must follow the
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2.3.2

2.3.3

declared substitutions. These substitutions enable a programmer to
process the source code through the Software Design and
Documentation Language (SDDL) as well, using the substitutions as
keywords in the SDDL processor.

o Comments are preceeded by the ' ' (double apostrophe) characters and
any characters following this notation in a record are ignored by the
compiler.

0 Because the UNIVAC ASCII printer does not print the quote symbol ("),
quotes used to denote alpha literals may not show up on computer
print-outs.

o GO-TO statements are not employed in the program.

o Programmer developed and formatted PRINT statements are used
liberally in the program to verify input data and computations.

0 The define-to-mean LOOP and ENDLOOP syntax are used to highlight
do-loops.

VERIFICATION PROCEDURES: Program verification is accomplished
by performing test execution runs of the program with sample data followed
by a review of the run output files. This is followed by hand calculations
with the same data using the coded mathematical expressions and a
comparison of the results.

ERROR CORRECTION PROCEDURES: The errors that may be
associated with the program are: 1) Input data errors, either in content or
format; 2) Program errors or bugs and 3) operating system errors.
Debugging and error correction is accomplished by an examination of the
output. The program does not employ any programmed debugging aids or
calls to an "error-found" subroutine.

o Data (input) errors — data ptesented in a mode (integer, real,
alphanumeric) other than expected by the program may cause an error
which will be noted in the TRACE.

Data presented in excess of reserved arrays (declared entities) will
induce an error; the error may manifest itself at the point of error or
later in a program read. Debugging of data must be accomplished by a
visual examination of the data files (print copy or at the terminal), or
tracing the input progress via the output files.

o Program errors - The SIMSCRIPT IL5 programming language can be
employed to use the following capabilities:

oo Debug statements: Source code level debugging is best
accomplished through the use of coded debug statements, which
are accessed through coded logic tests, at the approximate point
of a suspected error.
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2.3.4

00 TRACE - The SIMSCRIPT IL5 library contains a tracing routine

that traces back all subroutine calls from the error location, and
prints a dump, in octal, of the recursive storage for each
subroutine. A verification of variable values can quickly be
accomplished using the trace information along with the
compiler listing.

00 SNAP.R - The SIMSCRIPT I.5 library contains a snapshot
routine. The programmer may develop a substitute routine, by
the same name of his/her own design.

Upon error, the routine provides lists of all the Preamble
declared entities, events, processes, etc. An examination of
these variable values aid in the verification of the program and
possible sources of error.

Program errors are resolved by checking the compilation listing, the
relocatable element file listing after program collection (@MAP) to
insure that all references and call addresses are resolved. A post
mortum dump may be produced by using the @PMD Executive-8
command in the execution runstream, and then examining the contents
of the instruction (I-BANK) bank and data bank (D-BANK).

System error - the run output file (TPF$) will list the system diagnosed
errors for subsequent tracing and correction. These errors often occur
as a result of an error in the runstream,

SPECIAL MAINTENANCE PROCEDURES: No special maintenance

procedures are developed or required for this program.
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APPPRINT

123%Q7 S6ESOGEN/PIF/FTP.ABSS

2z 30 BLUE WPNS & RED wPNS & SAMPLES 80 ESD 8 N CEM.SAMPLE
32 1 12 12 S 12 L]

4 ) 12 12 S 12 8

S
€3I/READ IN YHE ESD MAP DATAZ
T:€80 = I ESD.SEQ.NO = I RED.WPN = T BLUEWWPN = 1 B.RATIO.INOEX = O
€S0 = 2 E£50.5€Q.N0 = 2 RED.WPN = 6 BLUL.¥PN = 3} B.RATIO.INDEX = )
FESO = 3 ES0.SEQ.NO = 3 REDJWPN = I BLUELWPN = 1 B.RATIO.INDEX = O
10:£90 = 8 ESD.SEQ.NO = % RED.WPN = 2 BLUC,WPN = 2 B.,RATIOINDEX = O
11:€S0 = S5 E€S0.5EQ.NC = S RED.UPN = 3 BLUE.WPN = 2 Bu.RATIO.INDEX = O
12:E80 = 6 ESD.SEQ.NO = 6 RED.WPN = & BLUC.WPN = 2 BaRAT1O0.INDEX = O
13:£90 = T ESD.SEQ.NO = T REDWPN = 2 BLUE.WPN = 3 B.RATIOLINOEX = O
183€S0 = 8 ESD.SEQ.NO = 8 RED.WPN = 3 BLUE.WPN = 3 B.RATIO.INDEX = O .
15:€£8D = 9 €50.5€Q.NO = 9 REDWUPN = & BLUEWPN = 3 BJRATIOGINDEXY = 0
162680 T 10 ESD.SEQeNO = 10 RED.UPN = 2 BLUE.WPN = & BJRATIOLINDEX = O
172050 = 11 ESD.SEQeNO = 1 RED.WPN = 3 BLUE.WPN = 8 B.RAVIO.INDEXY = D
18:£SD = 12 ESD,SEQ.ND = 32 REDJWPN = 8 BLUE.WPN = & B.RATIOLINDEX = O
19:£S0 = 13 ESD.SEQeNO = 13 RED.WPN = 2 BLUE.WPN = S BJRATIOLINOEX = O -
202ESD = 18 ESD.SEQ.ND = I8 REDLWPN = 3 BLUELWPN = 5 BJRATID.INDEX = O
21:£8D = 15 ESD.SEQ.ND = 15 RED.WPN = % BLUE.WPN = 5 BeRATIO.INDEX = O
22:ESD0 = 16 ESD.SEQ.NO = 1 REDWPN = 2 BLUE.WPN = 6 BJRATIOLINDEX = O
23:€£S0 = 37 ESD.SEQeNO = 17 REDLWPN = 3 BLUE.WPN = 6 B.RATIO.INDEX = D
243ES0 = 18 ESDSEQ.ND = 18 RED.WPN = 8 BLUELWPN = 6 ByRATIO.INDEX = O
253ES0 = 19 ESDLSEQ.ND = 19 REDLUPN = 1 BLUELWPN = 7 BLRATIOLINDEX = O
26:£S0 = 20 ESD.SEQ.NO = 20 RED.UPN = S BLUC.WPN = T B.RATIOLINDEX = D
27680 = 28 ES0.SEQeNO = 21 REDWWPN = 2 DBLUE.WPN = 8 B.RATIOLINDEX = O
2832880 = 22 ESDL.SEQ.NO = 22 REDWWPN = 3 BLUE.WPN = 8 B.RATIO.INDEX = O
29:ESD = 23 ESOL.SEQ.NO = 23 REDLUPN = N BLUE.WPN = 8 B.RATIOC.INDEX = O
302680 = 2% [ESD.SEQ.NO = 24 RED.WPN = 2 BLUELWPN = 9 BLRATIOLINDEX = O
31:ESD0 = 2% ESD.SEQWNO = 25 REDMPN = 3 BLUE.WPN = 9 B.RATIO.INDEX = O
32:ESD = 26 ESD.SEQLNO = 26 REDWPN = & BLUE.WPN = 9 BLRATIO.INDEX = O
332650 = 27 €50.5CQeNO = 27 REDJWPN = 6 BLUE,NPN = 310 B.RATIO.INDEX = D
34zESD = 28 ESD.SEQWNC = 28 REDWPN = 6 BLUE.WPN = 11 B.RATIOLINDEX = O
353ESD = 29 ESDLSEQ.NO T 29 RED.WPN = 2 BLUEWLMPN = 13 B.RATIO.INDEX = O
SEES0 = 30 ESD.SEQ.NO = 30 RED.WPN = 3 BLUELWPN = 33 B,RATIOLINDEX = O
37:£5D0 = 31 ESDL.SEQNG = 31 RED.WPN = & BLUE.WPN = 13 B,RATIO.INDEX = O
3P2ESD = 32 ESD.SEQ.NO = 32 REDLWPN = 1 BLUECNPN = 18 B.RATIO.INDEX = O
3G:ESD = 33 ESD.SEQ.NO = 33 REQ.WPN = 6 BULUE.WPN = 14 B.RATIO.INDEX = D
80:£SD0 = 3% ESDLSEQ.NDO = 3u RED.WPN = 1 BLUELWPN = 15 B.RATI0.INDEX - 0
®1:€S0 = 35 €S0.SEQ.NO = 35 RED.WUPN = 6 BLUESUWPN = 15 BeRATIOJINDEX = O
423:ESD = 36 ESDLSEQ.ND = 36 RED.WPN = 1 BLUEWPN = 186 B.RATIOJINDEX = D
83:ESD = 37 ESD.SEQ.NO = 37 RED.WPN = 6 BLUE.WPN = 16 B.RATIO.INDEX = O
Q4:ESO = 38 ESD.SEQ.NO = 38 REDJWPN = 1 BLUE.¥PN = 8 B.RATIOLINDEX = O
{ 85:ES0 = 39 ESD.SEQ.NO = 39 RED.WPN = 1 BLUE.WPN = 9 B.RATIC.INDEX = D
. 462ESD = 40 ESD.SEQ.NO = 84D REDWWPHN = 1 BLUE.WPN = 1 B.RATIC.INDEX = )
i NT2/ESD MAP DATA READ IN/
48:/READ IN ARMOR INDICATORS?
492/4RM0R INDICATORS READ IN#
, SC:
2 Slt /READING MAPPING OF SELECTED BLCMAM WEAPONS/
; S2:LAST VALUE READ BLUE-ID(BLUE.WPN) VaAS 99.
S3:2

S4: JREADING MAPPING OF SELECTED RDCMAN WEAPONS/
55:LAST VALUE READ REOIDCREQ.WPND WAS .29

¥ Se:
w‘; ST: /READING MAPPING OF ROAMCH wPNS/
; SEILAST WALUE READ RO.WPN.NOI6) WAS 6o
592
ks 60: /SYYLIZED QUANTITIFS READ FOR BLUE WEAPONS AND SAWNPLES/

61:LAST VALUE READ BoSTYLIZED JQTYIBLUE.WPN,SAMPLE) uAS 0.
©2:/NUMBER OF DAYS ARE 180

4
i
] 63:/PERCENY M~KILL FOR RED.WPN } TO & € BLUE WILLERS READ,LAST WAS 99.9 .
) 68z ), 1. 1. 86.0
A 8Sy . 1. 1. 86.0
A e6: @, 2. le 2v.8
. [ B b} 2e e r{ry]
S 68y 1. s. 1. 0.0 )
.+ [ 3. 1. 0.0
. AR ie LTS le Oe

Figure 111.2.7




Tis Je LI le [ 1

2 1. 1. 2. at1.1
73 1. 1. 2. at.l
84 2. 2. 2. 31.0
s 1. 2. 2. 31.0
Tés ) Y 3e 20 Oe
e e 3. 2. c.
78: 1. ., 2. 31.0
9 1. .. 2. 31.0
s0: 1. le 3. 33.0
s1: 1. 1. 3. 33.0
82t 1. 2. 3. 25.3
e3: 1. 2. 3. 25.3
se: 1. 3. 3. 0.1
E 8S: 1. 3. 3. el
se: 1. .. 3. 29.6
7 1. .. 3. 29.6
e 1. 1. .. 25.8
8v: 1. 1. .. 25.8
s0: 1. 2. 4. 25.%
*l: 1. 2. .. 25.5
92: le 3¢ L 1Y [\ TS |
"s: 1. 3. .. 0.1
L L} | Y LTS 8 1262
*s: 1. .. n. 12.2
%%: 1. 1. Se 18.2
' ’: 1. 1. 5. 10.2
*e: 1. 2. 5. 15.0
’: 1. 2. 5. 15.0
100 1. 3. 5. Oe
‘ 101: 1. 3. S. 0.
102: 1. . S. 19.0
103: 1. .. 5. 19.0
108 3. 1. 6. 07.3
105: 1. 1. P 87.3
106z 1. 2. P 87.9
107: 1. 2. .. 7.9
108: 1. 3. 6. 1.8
109: 1. 3. .. 1.0
! 510 1. a. 6. 30.6
' i 1. 8. P 30.6
112: 1. 1. 7. 33.0
13 1. 1. 1. 33.0
T LTE I 2. 1. 79.8
| 11s: 1. 2. 1. 79.8
! 116z 1. 3. 1. le2
1 11 1. 3. 1. 1e2
e 1. .. 7. 86.5
119: 1le e Te 86.5
120t 1. 1. . %6.8
121 1. 1. s. %68
122: 1. 2. s. 25.6
123: 1. 2. s. 25.6
128 1. 3. 8. G.0
Eer 125 1. 3. 8. 0.0
7 126z 1. 8, [ 13.1
127: 1. .. s. 13.1
' 128: 1. 1. 9. 0.
1 129: 1. 1. °. al.6
> 130: 1. 2. 9. 27.6
- . 131 1. 2. 9. 27.6
g ] 132: 1. 3. 9. 0.6
b 133: 1. 3. 9. Oes
- 138 1. .. 9. 5.6
- 135: 1. N, 5. Seb
£ 1362 1. 1. 10. 172.0
i 1377 1. 1. 10. 172.0
138t 1. 2. 10. 18.2
1 139 1. 2. 10. 15.2
. 180 1. 3. 10. 1.0

Figure 111.2.7 (Cont.)
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